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^711^51^2001-0107725 

s. i4 & -a*H m 4* «^ s*i #*i°i tms# ^Mife A>Aii, 

£ 2^r * ^*R? J4m* Xtftt£.5. ^"i- v+EWlfe- ^ 

£ 4^ * sH^°fl 5fl°W. HeM«1 IC ^3 e^-fr M-^vflfe ^ 

£ 6(a)-£ 6(e)fe ^ * ^ *fl^°11 5fl°W3 H fl^ £^lit ^xflfe ' 

i ■ ... 

£ ll£ €■ -3*H 3 4 1^.3. «W»*r**T* ^*>fe *W ^® 3+3 i+eM 

£. 12^ * ^ sfl^ofl flo^ JE.3°H ic ^S} ^ v+Ej-iflfe. ^ . 

£ 13(a) -J£ 13(e)fe sfl^ofl 5ft<>H3 b))^^ 7]#S) 7%3t i+EHfe ^J£, 

J£ 14(b)^r £ 14(a)oJ StM^S! A-A' -Si 

£ 15(a) -S. 15(e)-fer ^ * ^3 afl^l Sl°W3 a fl^# 71^3 £^]Af JEA^}^ 

£ 16(f) S £ 16(g)fe- ^ ^ <^ Jfl^ofl SHa-^ 7)^.^ ^ 2 »S.A||i* £AlS>^ j=^, 

£ 17(h) 33 i 17(i)fe ^ ^- ofl^ Bfl^ofl OJO^AISI 71^-Sl ^2: £S.Al)Af £A)s>^ 

£ 18^: ^ -^S} 4^ a}-g.« 7l7lS] «a^o) «#e^^ ^MS, 

£ 19^ * n^-t 3j-§-ti- 7i7i2i «a*o*i *4 ^vfl^ a>a) £j .. ...... 

100 : ^ 3^1^110 : ^4 
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112 : #*M|114 : £^ c j*}(S.f-*11) 

122. 124, .126 : IC^129 : *7l ^.OSH) . 

130, 140 : ^3, V *1)134, 144 : °Jt.} 

150 : FPC 71^160 : ;: • 

200 : 7.1 £ (*ll 2 71^)202 : *}%^ . . 

204 : ^ €^208 : 

210 : ^ 3^300 : 7)^(^1 l 71^) 

303 : «>^^3l0 : .^IZL^lm ^i^- • . 

312 : SM> *B€314 : ^ ' . ■' • • . •; . r .. 

307 : Jii£?K^M ^-fi-Sl ShM-*|-fe >&7,F§0 

308 : »1|^309 : 7fl^ • . • . ' • 
310 : ^lZL^H : ^ ^}^- 

314 : ^7-> b|).^32.o :!TFD(^6|h. ^» • ; -. . . 

350, 360, 370 : ^^352, 362, 372 : Q*}^ 

354,. 364, 374 :' ^ 5.^^1100 : ^1^1^,^^ .... .... 

1200 : *d|-^m300 : 3*1% a^ 9}?$Q- >• i- ■ ; • • 

A oMm - • • • : •• ; ' . • ■ 

fl£r go) i £ A| ^ a ^l7K^*l-fe 0>U|^ ; T$X] %51:5e% *Htf -£.3. 

*l S^ll- ^joltj.. ol ufl^ofl. ofl^ S a] ^Hfe sfl^ofl cfl^H <>Htt 3^3. %°1 i>jA>^fe ^o] g 

Sin, Pi °flA) cfs. £ a] ^^tfl ^(electroluminescence) #^°> 3:i*«M :f-2Hr 

H^Hl. afl^o} .ol^i«J tifl*|* r <H. zl Bflig-g- ^sfl #£*M|>8 ^32} 

^VoflTil a|°]s1^ sum 3 27M -8-3.2.3. 37fl q-*H*!3-. 
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°1 «ll*l=l^ #€(°1*K " q bW£" Bfn ^) ±3.*t-n V^tt 5M, 

°fl «W, iS*^ *B*(SI%)^«>1 ol^^ofl ufl*ls)^ %4ft^V? g-X| &7l nfll-ofl, $^>^|7ll' Alol£l 

3fe ^-SHWS *1<?1^°1 #€°1 &<HS. a^l7> 7>^S}cfal *7]$-« 

«• °1^# #2 $m. °1 "A-!- 0 ! ShM-^si-*^ S^l «Lcfl^ 3*} 7 ] 7l = 3 ^b] oi-g-sca oj 



i*. t^>3Hl ^%o] 7i°i ^#7>7> a ah- *l*l^- ^ Si^-ai ^^^1 

zLeflA^, ^3 wll^ofl ^ bHH# ^H, 3^0KriB)'.£.3. J MSJ 

ISSlr t^IS =1<H Sft^. 3#3 #ftH| nj.^ ^2f^ SE^ *A>ty^- ^^^S.^, a^aj A)oi^^- 



aie^flfe sw-i-a- ^ a ah- ^7] ^ ^ ^ ■t^pw;: r ^ 



*>^. °l^^r. ^^<Hl^ f-^^ol ^^£l7l nfl^r^l ITO(Indium Tin Oxide) ^ ^ £^ 7flS7> 0]$. 



°1 «8-g-°fl. ^>#°1 4^=1^ ^ 71 «S] ^"g- ^ ^-§-% v =r S!^, 7l^r£l ^^S.a^ 0)^.5) 

fe- ^ °]-8-*>fe TflSSl ^<H£ 27fl ^01 ol-g-SlTll gcf. 

Zl^iHl. €r frg- «A>* <>]<qtf|| £^ofl SiH^H ^?>7l "fl-g-ofl, 71^-Sl HflAl^^ ol^.3>^ ^SSl 

Jl 58^. °14 ©l-g-*}^ ^ «-3- aflA3^ofl £ sfl^- ^ *v^. =4 ^^-o.^ 

nel»4 ( ^. ^ ^-^ ^SS^Sl' nfl*ofl;7l7fla}ol- o>#S. <?1^1 ^^7^^ 3 ^^0.5.^ ^ 

olf-U^ *>fe 7|.^3} 2)-^ ■ ... . 

* «Jr^># °lSl°fl «fl-!d#J° a °l-§-*Hr ^^<H1 Si^A-ls, Al^o}' £ a1 

H ^12: #U ^ ^A} 71711- ^|^*>fe 
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442] ' ... 

£ 4^2} <a^ A) ^ofl u)-s. ^A]^, i 7]#4 *j| 2 4#4 tq$*H Bfl*]s) 2> aj-7) ^ j ^7} 2 7) 

#^S) ^ofl ti^o] £o]£ ofl^ ^ofl o^A), 47l 71) 1 D >^^ *>4«H-. 47l 444 4°fl ^4*U, 4 

4 i44fe 444 £344, 44 t>44 .E34°fl 4*^4 *4H. °114 444 44 4444 44^4. SflE)^ 
44 ^4444 444*r 44 =1<H 44- °1 44°fl 4^^, 444 5L344, -3-4 4444°fl .o, sfl 30^14 

4-4 ^4 42)-i-44 °fl4 444 444<H1 445.4 sflH.^si7l nfl^ofl, ^ 44*44 ^44 4°^ 444 £ 
342) S44 £#=1^ -a 01 &o)*)7)l ^4. o) m-g-ofl, o.^. stHhfe- 444 £.344 45)44 $=^5)7fl 

4 44<44444 ^l. D 4.f, 4.4 4^«:a444>5i4 44.444.:4$7fl 44. 444 £344 44 444 4 

4*114 -a-^sjTfl €4. ^-4 441-444 m44£ ^a^i s^=^m-»* as*)* 4444 444 

1 4*S)^4"4 43}-442) 3144 44 ^HS-.^o] ^VA>>3 5.34°)) 44 4 ^ 7)). 44. • • - 

• ( • ■■■ j • :■ . ■ 

^e^.:** £44fe 44^3 £342) ^-^/^^Sl o. ( •asVa^S-.o'l-g-sq^r 4-^44 3 £S. 4 44 34 4 
i^e).. -?H^£:£3,ct.ii}aH 44-§-4 444. 44(£ 7 o] nfl-g-°|| 5.^-^ .^-a>^ s^bhi 

21 4444 4*2) .44 : 444»l 44. ^ ^7l«. 47»'=]<H 434. :iefl4. 444 £.342) ^ofl 3 

^442) 444 4 £r 44** #i=- tMJ«>1 44444. 4 44<H] 2)Sfl, ^4} %± i^^Hl 21 S« 

4444 ^A}^) S)S|]A) 444£r ^$6} S^l7l nfl-g-H], «fl^ 44*4 Ift}^ 4A}^ 

444<44^7l# 4fe 44 ,4447)1 €4. • . >; 

ZLelH, ^ *^21 ^^fl-Hl 5MA-121 7l7lfe ^"71 ^-*|* ^]i}7) ^^-<H1. aI^^o] ^Vh)^ 

A 2 71^421 ^^§:^H1 Sfl- 6 !^. ^ 1 713&0)) ^] 1 «fl^4 ; ^.71 ^- 2 *>} 

S€ £^44. ^4^1 1^4.^71 £^4* ^^>fe : £J-^» ?J-ai/^-7l X 1 afl^^r, ^>44, W ^A 
^-^^^ •£* a^-sfe ^-44. A o v 4 ^-ti^fl4 ^4 ^71 4444 -^4£4?fl^^^ =4* 
^4#4* i% v 4fe- 4«H $J4: <>).W4=^, ^1 2 4*°fl 4.34. £34*, A 1. 4^ofl D >^£i^ ^ 

" 1 , >t-a«l'3E.»afl i t 2lsflA^ ^^^71 ufl^ofl, «fl^ol ^l i 71^«.S. ^^7fli4.4: a«-.-0] J*l 1 3E«-«> 
: ^ .^.^,^-71 n»#«f,.-.4 «£) . a-i ^^}:E£S4..sa i -5L4-4te -^-^4*-, .^4»4 < Hl:v2l sfl: S ^ 4 4 • 
^4°i ^4 44«42] ofl^l ^f&^l 4^1 434 444-11 ^4^4 ^Ei^5i7l ^o\) t ^ ^^o) t$s§& 
^ofl^ ^442] a4«l 44 S444 44. 4 "HS-oi ** a44^ ^442] -tls]^4 %H v 5l^ 44. 

£4. 4 ^41 5i44, 444* ^4 5L4-4^- ^4 44444, 4^4 44 44 ^* f-4 444 £ 

34°fl 4°J47l 43>H1 si7l ufl^-oicf. o] ^ofl ojo^a^ 44 i^-^44 44 ^4* sIsflA^ ^^si 

4 4^ 444 4%444. 4 4^ 44 4444 444°s.. 4^4 7>sflxi^ ^-^-<h] o>^*}^ m>^-2)s>^i % 
47^-5-44. . .. , 

44, 4 ^^8 44,°fl 444, 44 A l 4.#ofl D >^^ ^ ^4. 47) S)-^ ^4°11 444 °-S4 «. ^7]-^, ^}-7| ^] 
l 7]:^) 4344 ^]ofl_ a o v 7 ) ^] j Bfl ^ofl ^^sio), a o v 7 ) o«^ofl #<£^ o]7>*>7l ^ t> 43:44, 44 ^| l 4^1 
434 444.' 44 s^i 3^4 4447> 444 ^b] « i4t 4Ji, 44 4J:4*, 44 ^43 44 

4oJl ^4£l4 44 444 44444. 4 44°fl 4 = 4, 4^ 344 °44« %n 44 4^^^^ 4444. 
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°1 ^ Si«H-H. #7l ^4xr H4°l*1 IC ^-§: c-1 ^Bl^ji, #7l JE4°14 ic ^ #7] >g 1 

>4I<4H #3 #71 #^4 #71 ^1 1 uijAjofl w> 

#444. o]^ ^ol *fl 1 ufl^ofl ^e) 451-1 ??*}^ Het-ol^ IC -a#*>^, $1^ 5lS.il- 51 ^4 ^-g-^rf- # 

i^ifife ?m 44. 

<H7}a-i ( =bw«uc 34 -a#sife 3+. *n 1 m-a ^ -s-44-a-, #71 $=4°i ^ ^#34 

Sife tHS4 4^444. °lfe #£* 44 ^4 €■ ^ ^4 ^^^1 .flo^ 144HS, -g-eM 7>«B^l^ Jf-g-ofl 4 
3*H? 3£ 4^444 3.47I Ifojc), s^.c^oiHi ic ^-§- =rel^7l 4*114 sfl# *| 1 714^-^4 4el 

^ISt «fl. ^ 2^&4£r ^44^ 43134 4 « 7>^ol #4 ^44. 



447>4S, «1 ^ #^ofl #71 vHl l 71^;^ ^ 2 afl^4, #71- q^-fr ^g-SHr H444 IC ^-fr 4 

^443. #71 JE444 IC ^ #71 *Q 2 44^.^ <y4 -Si* «| *ft <U^4 ^ = $ lt«H, #7l <y@}^ 
« =fe #71 *J 2 Hfl4°fl ^34. $iJL, #7l 2 Hfl ^^. 444,.#7l 444 #«1| *l#44 -5^4. 
#71 ^4f44l ^#^4 °H4 Jf-g-ol #71 4444 345.4 JflE]^* ^4 #4*4* i44£- 4# 

3*1-3-. 4 T^ofl 4=4, ^1 2 wfl4£r £•-§- S44^r ^?4* #7l 4*<4 ^ 4*SHfr ^ X}44 f^H, 

Sfl#-g-443 S44 <H4 &4 «fl-g-<4 #31^-1- ^2.*}^ .£4 7}^4?(| €4. 6j7W, = 4"44 IC 

^O} ##5^ ^-f. 4 2 «fl^ ^. 444^ #71 <$ntt ^ = 44 #4 3|«flAi ^#44 flfe H>^1*> 

4. H444 IC «i; ^* 3L«-*>^ -^Sl^ ^el^ ^l^l.^ojt).. 



#71 ^el-olal IC ^°11 ^^*l-fe SjJf- s\S. 7]^ Ti{.=f-v]t}^, #7l <q^- 7}^ #7l ^) 2 

«fl^°l Sill. #71 #71 S1Y 2)3. 71^21-Sl JjL^ ^gj)^ ^^=1<H ^a^ e a>^.3j Sl .rl.. 

fil^ 71 ^El^ ufl, Blelfe ^J* #^l*V7l 3#oic|.. 



3-§-°fl, €• ^Sl <a #AHH «!■€■ #*lfe. ^ 1 71*4 Jfl 2 7l*«l cfl%>*>^ tiH^Sljl, a o V 7 1 ^1 1 71*4 #71 

^1 2 7l*4£l *^ofl ^^oi ^.<y^ #^hi a^^l. #71 ^1 1 7l*ofl #71 eSj^ofl ^oj-^. o1 7 >«>7l 41 

tt *^4. #71 ^^-°fl ^il 1 «11^4. #71-^1 1 «J|4H ^€ £4°lHl IC ,, ^*-7>^, #71 *il 1 Hfl-a^: 

#7l!*W4 #ofl Jg^J^ol i#«>^ ^r4. #71 ^^l-pfl aj#^4 ^a1<h] on^l jjL^.ol #7l s^l^i-4 ^ 
*>£^- JflEl^*^ #3}lr4# S«-*>fe %v$. o] ^ofl-nj.s^, ^1 ! Hfl^^ S^ol ^r* 

a^-*!-^ #7i m-g-ofl, ^ ^#a}-l- JE2.«- ^ i#*}fe .^4* ^ #sn-4°fl si«fla : 

<^^4 ^11,:^ #Sl-l-Bl-2l ofl^l ^01,-sl-^oll p>^^ *W4°11 ^*>£^- ^)Bl^El7l nfl^-^1,.^ #21-1-^.01 . 
^°11fe ^451 a*<>l ic#5l^ ^°1 S-H^lTll €4. ^ ^^l. ^^S^Hr ^4S1 #Sl^ol %>#2)7ll .. 

€4. • 



°) ^°ll Si<H^1, #7l ^4^r. #7l H2l-ol«l IC ^451 ^ -^-^^ SlSflAl ^^H]^ oj^ ^#ol ti}^^. h 

4^1 IC ^ -i- el % v "A oil, S^-*>^ ^-^ 4£ *W si *1 bi el ^ % -§r #4 *>7l 3 &>) 4. 



a*, °1 «^ #4<H1 ^<H4fe-. #71 ^11 1 7l*ofl o>^^ ^1 2 «!)-£-§: 4 ^Wl4^. #7l H4°14 IC ^^S- #71 Afl 2 

afl^i^s^Ei °m ai^i- «y^4^ ^ = » i#§H. #4 <g=fe#4 2 Hfl^-i ^^-Hioi ojn, av 
71 ^1 2 «H-a^r 444, #71 444 #°fl ^^5l<H -Sr-i- S44^ ^r4, #7l ,^4<i 3#^4 <H14 ^^-4 
#71 4444 44£4 ^44* -g-^ #4#4 : i- ^^oi a>%2j3>ci-. <>i ^ofl oj-h^, ^1 1 H fl^ oisiofl >: 

4 2 «11^°11 *44£ ^ ^% v 47> £2.514, SEtV 2^4^ ^-^421 i^°l 2n#5lfe ^©1 #4€4. 



4 ^ofl S.I44. *1 2 Hfl-dl ^!it ^4^ slY s)s 4** ^«14ai, #4 ^-44^- #7l 4^- 
ns. 4*4si ^4 31^4 SJ^ ^ 4 4^-444. 21^- sis 7l*§- ^el* uflofl, i^}^ ^ 

442 42lsl^ »lel^ #444 41«-44. 
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2 71^:4^ tf^ofl £ ^ =g-*H 5tl°H. A o v 7l *fl 1 7)*o| o}^3 uflAj-§- ^2, a 0 V 7 ) a o v 



^ 3L^Hr ^g-o] rp.^ £ a^aj ^ ^ o] . ojj;g ^ ]o fl ojoj^, ^. 7 j. ^ j 7l ^.oj ^ n^^ol, a o v 7 | 

*92 ^*1*1 &fe ^) 1 °j ^ (extending region)^, -*7l *)1 1 7)^^) SU<H. A o v 7l ® ^ 2^>*>^ 

«H1 o^Slal, A o v 7l 2 7] 33-4^ *\) 2 "S^* 7>7H, Aj. 7l HflAj ^v 7 ) ^ t <g^v <goa ^ ^ 2 

# <§ $4 2) ^«<M £ sj oj ^ £ 

tt^. -IWSj'.tt -aAloflofl ^ *1 171^3). 2 7|:£°] cflt*H Bfl^l.SlH., ^ *il 1 7]^ ^7} 

£-1- <*M§ £^44, >a-7l tupg s^ofl -i-Aioji 0^1 ^7).-s\x}^.3\- Efl.&|^^ 

^ ^m#^Mr i^*}^ Tfl 1 ^ ^7} A 2 7|^ofl n}3£ 2 ^ 3^§- ^al, ^7) *]| 1 ^-^ 

^7} A 2 ^ 31^421 <§«°11 tfl-§-*>^, SJ-^^} v}&S\o] oj^- ^$0.3. sjoj ojcj.. o) ^ofl nj-aig, ^ 



2 71^-421 ^^-ofl ^^9<>1 ^<HAi, ^"71 ^1] 1 71^-oJl D >^jg ■SM^. A o V 7l S>^l^ofl £ 

* ^A>A^ £^44. -U71 MVA>AJ £ ^Bj-oJ| 2}^^ 32)- ^A] ofl ofl^J Aj.7) ^144 ^ *>5.-S- 3|) ^ ^ ^ 

^ ^21-1-4* a^>^ Afl 1 ^ ^^"4, 4 V 7] 71] 2 7l*«fl n}^^ ^1 2 JP-^S 3^"§- Sal, aJ-71 ^1 1 ^^-4 
^"71 ^1 2.^ ^^421 iiL^.^^oH cfl^-*>o^ ; ^^#.0] u>^£joJ cj fe ^-Aj^ sjoj ojcj-. 0} fjiAjofl rtfs^, 
a^fe >wva>a^ c^hJ-oj aIsjaj^. ^ o^j7 f 5Etb tie! 5.a17> 7>^S} 711.^1}. . ' : • - ' 



SEtb, ^ ^21 <y AjAHHl ^ ofl^g ^]S1 ^2: 1 71^4 ^fl 2 71 &>] rfl^].^ sfl^l £| Aj. 7 ] ^ x 

71^-4 Aj-71 ^1 2 71^421 ^- 6 J€ ^^ ^121 AS: ^ofl Si^A-1, AJ-71 ^il 1:7:1 MS}^]^ t%Jg t } 

: &.-&-£-£.1&ftSz- #a>^.»£-;&?J,$.. ^7-1..^^^^ S.-^4<H1 ■ °fl*l ^ftsl^z] 

*>^44 ^«>£^ ^ ^*4* *?WHr *^#:T L «>tl S^S. 5l<>| SJt}-. Ol ^lS;« 0 V^o1]-ttl-e^, ^;A>.A^ £ ^D1- 
* ^•-i.VS}-#4 0 fl-2l.«llA-l ^ol^lii}. ^AH, ^ AV^Bj-oi ofl^. ^.^-ol ^iBj-ofl ^l££ ^A^sl^. nfl^ofl- ^ 
£?142] a^^l ^#51^ ojo} gjol^Tfl ^4. 01 ufl^-ofl, ^ i^-^Hj £^421 AjslAjol ^Aj-sj^ 



°1 Afl£ ^O!] O^OlA-1, Aj-71 SV^14^S.A^ =4} AJ.^^. ^AJS>^' S^l «>%4*l-4. «H' «1-H^. ^^1 ^VA>A^ ^; 

«1 ^ls *«flofl $JMAi, Aj.7i *>^bi- ^ aj-71 ^ Avaj.^.oj.^ ^.Aion ^^-g- c-i s^ ^Jo] 4^^> 

' • i • ' . - . • : ' ■■ ' ' ' * •' 

€■ ^21 AJ-71 Tg'lL #2r-=-3, ^^J. ^ *>]«J.^ ^JjL %^S, W 4^}^ °I*V2] ^e^^«is 

^21aJaH 
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(4W<>il 1) 

-f <a, xofl S A] ^ofl cfl*>o^ ^tg^c}. °] d|3 3L*1 ^lfe, 2)%ol ^o] oj^ ofl^ 

^>^«1^. i l£ *1 ^ S.*] #*121 ^ sfl\fi2l ^-§, v+B}tfl^ A}Al£om ( ^ °) q% X^^r *r 

a} ^2) ^*^Bl-iflfe ^^£o}q-. ... 



°1* £^°fl S>1€ «>4 ^ S*l ^*>fe <*?^ 3fi^(100>^r ^^>^ofl SWHr 71^(200) 

2)-. H SWHr Wfl^^ 71^(300)0], ilfloH* <yx>(£^-7ll)(114)7> H 3- (seal) 7-11 

(110)°1] 2l=lH o a^t!- ^-i- -fM^-M .3^34 ^Al«H], ol ^oD, ofl^tfl TN (Twisted Nematic)^ 2} ^(l 
60)°1 ^±3. E|<H Sa^. lE/H^lUllO)^ 71^(200)21 tfl^«* <^ ^2l:7l^ofl ^3 

^^ (16 6)* ^s-<ys>7i ^sflA-i <y ^. 7 > 7^^,^ 0 -| ^-g^, zz. 7^ j^*«>i 



ZL^bH, 3^*r 71^(200)^1 5U<H 71^(300)421 cfl^^oll^, 4^r2| ?f(comtnon)(f4) 3^-(210)°l X 

(^) y <HK°3. tHS. 7l^(300)°ll $i<>| 71^(200)2121 cfl%^<Hfe, ^r2] ^l^L^S 

(c-H^lBl) ^^-(310)01 Y(1)^*.S. <a^-sl«H ^3*1 ^4*1, £ -^HHHfe, ^^lO^MlH^ 

H €^-(310)^1 S*r*rfe- ^ <t^«|. ^«fl (160) 91A*\7} °1 JLS> <3<*o] a^h 



Hfl^ 71^(300)^1 SJ<H 7] #(200)^.3.^ £#tb 2 4^(210)4- '^tM ^^ £el 

IC ^(122)4, ^^"(310)^- ^-§-*>7l $tfH3-4|iH IC =S(124)°1 *W ^#*Rr «}2V go) C0G(C 

hip On Glass) 7l#«H| o^sfl -g^S]^ ^cf. o] 2 ^ ^, SEl-ol^ IC ^(124)°1 -^^^ ^ ^ 21 S1%<H1^- FPC 

(Flexible Printed Circuit) 71^(150)^1 ^1bSl<H SJcl-. 

^71^1, 7m(200)"H **-*i^{2H))<fr ^^fl(iio)<Hl *<a€ fl^(H4)t 71^ 4^714 

(300)°11 «M) (350)21 t!"^ ^^£)<>1 SK. tb«,«ll ^(350)21 El^fe HeVAl«l IC .^( 

122)2] #^ ^ = (*7l ^)ofl ^slol Sicf. ^, HHl-^ttl IC ^(122)^ «1)^(350), £^^ °J^}(114) ^ 
^^•(210)<^1 eRr ^S.°fl ^IJS.* ^*}*r 5l<H Stltf.-i. H'e>°l »1 IC ^ (122) 2| <y ^ ^ ^ = 2}- 

FPC 7l^r(Sl^- 315. 71 «) (150) *r»l* 2 Bfl^)(360)°fl 2l8fl ^^S1<>1 ^4. ' 



Hfl^^ 71^(300)011 ^-^^ ^lZL^S. ^^"(310)* ZLcflS. HBH^ IC ^(124)2J ^ = ofl ^^=)<H 5fl 

t\. ^, 5e}oH ic =y (124)£- ^llZL^H (3 10) <H1 ^lH^S. -tlJl-fr a)^ ^^-«>fe ^^.S. ^ <H ^tf. 3E, £el 
IC ^(124)2] <g^^ ^^2). FPC 71^(150) A>o^ ufl^(^l 2 u))^) (370) ofl ^^-^<H Si^. 

S, 2fl^°11^, -a^lS.^- £ 2°fl «>£]. ^-ol ^^# 71^(200)21 ^(^:#7l-#)ofl ^%^-( 12 l)oluf ^aj. 

*r#(123)ol °>^sl^ 71^(300)2) ufl^O&^Hr^ S}-cfl#)ofl ^^•^•(i21)oiq. ^^>Jft(i33) 

^-o| D >^sl^cfl, £ lofl Sl^A^ ^Al7> ^^£l<^ 51 c|.. ^tb, Bfl^# 71^(300)2) all ^#ofl^, 2l%°l 2}^r ^^f-oj 
W±S<*1 °l-§-*>7l «! e>olE 7 V ol^sl^cfl, Ol^ofl ^SflA^ £1^£21 ^<H^1 £^17> >S^sl<H #1}. 

< x.*l <s^> • 
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3-§-°i 33. 3\i(ioo)°ll SH33 £3 333 <tf>W 3)33 -i333. -?-3, 33^.3 ^(200) si tf^H ^33 

^333.. .£ 2°11 £33 wVfil-.^-ol, 7|#(200)3 Sl^ofl^ 3^*}^- (123);^ 33"3(121)3 -fa^i}. 33, 3#( 
200)3 tfl^<i^ *}#°}(202)3 3333 S}£;l>3 ^^j^. ^1^.4 ^-Alofl, 2Al «331'tWK=- H^-y^S 
3 7l^-s>H 5>}c}. SEtb. ^(210)3 ^U^S 33"(310)3 Ju>3-3fe <ge=H) tfl-§-S}a}(*}#Bl-(202)3 7^ 3 
3°11 3-§-33) 13 €3(204)7} 4x33 afltS. 3€33 33. 5E, U3°IM3fe, R(aj^), G(^3). B(3)3)3 
13 €3(204)7} OH^o} JLaMI h}^^ ^e^o)= afl<t(£ 3 32)3. 33 SU. R, G, B3 S}^21 37JI 
5. 33 1 ^if ^*>i £ o^^] ^Al?|j7^> S}^ 3^ 4^4. 



4-g-<H]. €3*113. 3^33^ ^ 333 (205) 33 : 3(202) 3) 13 €3(204)011 S)tb 33* 3333fe..3'J° 3_, , 
3 3°fl ITO 1-3 ^ 7flS.7> xx\ Mis. BflEl^slol, 1^- : 3^-(210)-2.3 33 <£€f. nelji, ^1- 

33"(210)3 a3°llTr. -&333H 1.2.3 3 i j L 33 : & al)3=3(208)3 3333 33. 2, 3 HB% t 3-(208).^lfe, 

71^(300)3 3333 ^ofl i^oj ig-^o. £ <gn}( rub bing) 337} €^4. 33-3(202), 13 €3(20 
4) ^ 3333(205)^X3 33 3<Hlfe *€.2.33 nfl-g-ofl. °j^-^(no)°l e3<H13l 3333 33 &t}. 



t11<#*I)3. aii^*. 71^(300)3 tMS^ 133 €333. 71^(300)3 33°11^ 3333(133) 91 €3-3(131)3 -f 
333. 33. 3^(300)3 13 33°H^, €33 ^ ^^^^ 3:^ 333(303)3 3333 33. 3 333(30 
3)3 i^l^ 33 n«^(3i2)3 ^3 £^3(314)3 3*3 3 333 ^ln33. 3^-(3io)3 3 A <233 5U3. 



3 1.-33 33(312)3: 3- 3^ 1°.3 3^-333, 33^ 7l#(200)^«.3-f 3 33-3 3* 33-33. 33 33 

^ 3#(200)iL3 3*33 3*D 3*33. 3 1, 33 13(312)* 333 33(mirror surface)! €-2.* -flU. 

.2-33 3€3 33333* *33 #3. 3* 313*. 33 1Ydi0200ioi077243(3i2)* 3£>3£ 3*<>l $l 

3°ll *i^3^ 33 3^-3333. 3 3°1l 3-*D3fe ^ 3333 3:^17} ^7l nfl^ofl, n ^3-33s. 
33. att, 33 511^(312)^1^ f2l1^£ 3-S-^- ^'3£^-, 3 3°1S<>11 sit!- 3"^ ^f-3333 ^t!: 7fl;^(30 
9)7> ^ti. ^ 17 ii^ 27l) 3333 33C& 3 3-s). se, 71^(300)3 a3°11 333(303)3 3^3^ 3-fHr zl a 
3°fl 333^ ^3 sfl^(3i2)3 333* 3=3333 3333. 



33. ^^3(314)^- ^> sfl^(3i2)^3S 3 3^ ^tII. ^13-°S.fe 33 ^€(312)^3^-3 333^r.<HV 
3(^3) -^§-3 333(303) °11 33^3 3333 33. 3 "fl^^l,-3^ 3€(312)3 'S3^- -f-3 £33(314)^. 
s. 333 S33711 3HS, st3- afl^oi ii#sl^ Jf-*^- 71)^-^- (309)1- 3^313 -^3^H13fe- ^^33 S^tII ^ 
3. 

3-g-HI, *iJ:3(307)^-, 331 TiOz^s. 3^3n. 3^> Jfl1d(3i2)3 ^3 £33(3i4)*.a333 -'fl^L^S ^1 
^-(310)3 ^.3:3. 3^ A J*3 3* 3^3 3333^ #(^>3*)# 3-§-3 -333. ^3ui. & S. ^-(307)3 S^°ll^. 
#333H ^-3.3. 3^-33^ «11% 1 3(308)3 ^-^33 33. JE. 3 afl^OOS)^^ 33^ 7)^(200)3 3333 
3°fl ^33 33=^.5: 33 337} ^3€3. 23, 333 afl3^ 71^(300)3 ^13 =S.-*fl^<Hl ^th -^3^:, sgsKv 

afl3(350, 360, 370)* ^33 3^^1 371S. t}3. 

< 3^ -?3> 

3-§-°fl, 33 3^(100) 3^^(110)7} ^sqfe 33 e3°fl cfl33. £ 2 3°H £ 3i 32.33 ^333s 3 
3. 3'33. £ 3ir «H3 33 ^33 3-M13 ^3* 33M1^ 33^33. 



31- i^ofl £333 3^ 33 ^3. 33^- 3$(200)»ll 5i333 33(210)^8- 3-8-3(110)7} ^3^ 3 
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2*4*1 4€. «1)44 714(300)<H1 $°144 ^4(3.50)* tHS 44 4*3 .£34(354) «>1 

(210)^1 cfl44:£4, 1144(1 10)7} 4^34 <3^4*1 -a^s)^ 4€*H 5U4. 4^4^>11474(iio)-.44^sil 

°H4 34 4(SS) *8421 £.4^ SWIM)'* 3^4 Bl-ira 444?14. 34(210)44-4 £34(354)4 
^4^3^ °J4(1 14)4 Tl^ 344^3 Til 34. •.•!•)••: 

°l7l4 hJ)3(350)4 444 44 4°1 34(210)4 H4 6 l«1 IC ^ (122)51 #44 ^£444 0 14 «7|a|5. 
S 3444 4-°-3.4, 44^ £34(352)4 ^ £34(354)<>1 343 %°]t±. o] ^, »&a>^ £^4(352)4 44 
^3(312)4 4^4 £344 Jfl^tb 5 a H, 444*13. 4^ £34(354)4 4^ £34(314)4 4*34 £34 
* >LUFS £34(352)J£4 4 *14 a>0. 4*113^3.^ W§ £34(352)^3.43 4344 ofl^ 434( 
303H 34£4 43^4 4<?1 4. -4^44*11(110)7}- ^444-4«*N4V£ 2«H1 £43 44'44 : 44^ £34(3 
52)4 3''S«S|*|i#dI ,J Mi £34(354)4ar4334. : 44 44'4?44^ £34(352)4 ''H*-:* (1 10) 4^-§ 
r W«4<210) 3*^1 34 "%^Sl<H 44. i' ' '• •= :•'•!"••-•:• ; : 

>■'.):•}>■■>■; <?.o .»' ' '■:'[•• ' ■ - ."Hi.!-. ■■•>• . ; . ; ' ; • ■ ■ 

!>-V : : =-' '•■ • -•- i'W'^ii). V.: '•' ,:■> .> •» •. .f • : ■;>, (• .i. ' • u 

£ 2*11 SM421 £3*4 "84(114)3 334 432} 3214.4*H-SL4 44Sl 3711 °1 «fl^<H] H4*ll 

(110)2) 4 ^©.3. 17fl4"433 3*13 JL<>144. 3-4 344?1I4 £ 3°H £33 h><£}- Qo] ^^-^(110)51 

*&±a. tt^'f**' w-om)?}:*^*!-* v$±s.-m&. •• '• :•■<'■•::>.' •■ 

< £4 6 13 ICi^Sl 4444'FPC 7142) 34 443 '5HJ-> «•' i • - ! '' •M-"-* " : : * '•' ••■ :•••>.': 



31444'. -m.W^l*(300) IC 41(122; 124)4^434 3^°14. F pc 34(150)<>1.;34=14 
£1 ^444: <^7H, £44 ol* 21 <344- $44 51 afl^* ^ -2-3. ffi-M.'ft Mfi«H; £ 5 

fe-ol-^HBHaUc ^ (122) $1 ^^ ^^H^! i l lJ 8*-*1-^M*j <^£<>lth'a. «>4 ^■ol ufl^^. ,71' 

■*(30b)'«Hlfe ^la^S. ^^-(310) ^lilofl Bfl^(350, 360. 370)^1 py^slfe-cfl. ^jlA^ Hel-oliH IC ^'(122)<>11 * 
^=1^ B)l^(350. 360)* ^lS-l-ol -aiftt)-. • . S i . : 

••■ - .. '•• • • '■ ■■- : •.•:•« -. ' '■■ .< -. -i i . ■ ■ , ■ • - ••: -v •• : - ■ *• n 

' ' '• ■ !" ' ' , • '■ ' '* -i- . .- • " 

4-?d. °1* E^°1l E^-l^ «>4 H5l- 0 ltt1 IC ^(122)<H1 Sltb -iiJlS ^^-(210)4^1 *#*>7l fltfr Bfl 
-41(350)^:, m>4_*?1 .ft^ S^4(3.52)4 ^-^ £^4(354)* 3J 0 MSh H^lBl IC ^(122)ol 

■ -a^fe^^Hi^^. s>a>^. s^4(352)pv?>^=i^i st-jL-^ iE«<K3*i)*is-si*a 5a^:-?«>m ^*>^; 



FPC 71^(150) ^"g-slfe a** .-as.* HbI-oIbI IC ^ (122) 4^1 *^*>7l ^tb afl^(360).£, 
^a-«A>^g £^4(362)4 ^ £^4(364)* ^^l^. 0 1 ,5. #4 (362)'^ W (312)°14 1 

£^4(352)4 ^-°Jt!-S^** ifl 3 ?d ft ^oH, .i>>47>^|£*Jp-^£««t-(364>{r ^ £^4(314; 354)4 
£^4(362)^4 ft ^l^r ^Tfl, ft4^ £^i4(362).os.-¥-4^^4^- °D4 ^--g-ol 
303)<H1 ^42^" ^el^ft ^°14. ^.'^-tiOeO) ^, H4°1 H 1 IC ^(122)°1 ^^slfe- ^^4, FPC 714(150)4 
^^slfe ^^(£ 5°1Hfe- £^11- ^44)^^1^, 44^ £^4(362)ol 4^=14" 4j1^4 £^4(364)4°.S4 1 
«H 5il4. 4fl 444 44-S £^4(364)4 £4 0 1«1 IC ^(122)45] ^4 J?-* ^ FPC 7l#(i50)4si W ^4 
4 ai«il4 *8^s)<H Si4. 



°144 Hfl^d(350. 360)<H1 cfl4°i, h4°1h1 ic ^ (122)4, 444 4°1 4°i COG 44^4. 4^. ^4^3 ^ 
421 H4<>1»1 IC ^(122)21 "a^«H4. zi 44°fl ^4«1 44711 4^sl^^, 0^4 44<>1lfe. <4|^icfl 

^•(Au) 4.9-S. ol4^44 . ^S(i29a. I29b)7> 44 °1h1 *8^44Sil4. nel:a. 44 ^^4 7m(300)<i °;<H 
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= 444 IC =8(122)4 44444 4 "3 34 °114*1 34*)l(130)<i £34 ^4(134)4 4°J4?11 £444 
4 e (sheet) $42] 444 £44:4 ^-a^ji, JZ ; o]^ .E344 ^ $4^4 44-°-£.' 4 £444 IC ^ 

(122)^1- H1144 714(300) 4«H 4334. £444 IC 3 (122)°1 33 434 3H 44 444 £444 
7^ U(4* 714(300) £3. 7} 4 • 7>4€4. 



°H 44, £444 IC 3(122):^. ^4 33l1- ^4* #34 <3£(129a)^r «1)4(350)4 444* 4*3 £44 
(354)4, nelH FPC 7l*(150) *S.*El«l ^4* <y^4 ^£(129^* 44(360)4 444* ^ 

4(364)4 44 ^aj-7fl(130) .^2] £43 44;(134).-I-. 44 4713 ±3. 34=H 44. o). nfl, 34*11(130)* £3 
44 IC =8(122)2] 44 $34.4 ^7N, £<4 -§-£3.43 £.£4* ^Hf 44*1 €4. 

5E, 433*. £444 ic 4(122)°H 433* 44(350, 3.60)4 <*£ t"4 444S44,.£444 IC .4 (124) °1] 
443* 4:i43. 44(310)4. FPC 3 3 (150) £344 ^s]* 3Jl1- £444 IC 3(124)43 ?#«}7l 
44 44(370)°fl 4*H4£ 44 £ 4°fl &443 344 34 ^-o], «fl^(350, 360)4 437}33 43£3 

34 5S4. 

^, £444 IC 3 (124) °fl 34 ^43 4444 34 4^43 44(310)4. 4#4-44 44 44.44 

(312)4 43 £34(314)4 3#4 43£3 34 $44. ^444 IC 4.(124)44143* 33°H3* 44 414 
(312)4 4333 »jl ^f-${44(312)4£3 34 44.-43-444, 44 ^4(312)4 £444 IC 3 (124)42) 

3tf.*^^4.^3<4»4-.' . ■ - 



5E4, FPC 7l3(150)£344 ^-g-S]* 4* 33:1- £444 IC 3 (124)44 3* u fl4 (370) 4, 447} 

43 443 £44(372)4 ^¥-3 £44(374)4 3*4 ?^9iS 34 $14. 4 ^. 443 £44(372)4 34 314 
(312)44 444 £€4(352. 362)4 ^34 *II434 444. 4^ £44(374)4 f-$ £44(314, 3 

54, 364)4 444 £4#4 444 £44(372)214 4 4=r ?£3. 444 £44(372)£343 4344-414 4 
4-4.444(303)31 34£4: s fl434 -544, 4, «H4(370) ^ £444 IC ^ (124) °1 44^^ ^^4, FPC 7l- 
4(150)°1 443^- ^^44^; 444 £€4 (372)^1 f>^s14 4 3. -f-^ £^4(374)^£S- si<H 5tl4.-"44 4 
44. 444 £44(372)^r>£4< : 'l^ IC4(124)421 44 4^ ^ FPC 4 4(1 50) 42) 34 444444 444 
4 5B4. , .!•. ' >•' ■■- ' . 



o]£\i£ 44(320), 44(370)4 44<H. £4°1«1 IC ^(124)4 £4<='14 IC 4 (122)4 447>4 

£44-§- 4 ^.4^4>11 44. . r -.. , 

. ' • ..•■'■> '• 

lt>, «B€(360, 370)«H1 444, FPC .71 4(1:50) 4 344* 44°fl£, 447>4 3. . p] 4 A d £34°1 °l-§-^4. oH- 
44. FPC 7l^(i50)<?D S144, «44.4£4 4* 4 7fl (substrate) (152) °fl ^44 44(154)4 h)14(360)4 44 
44 ^-^ £44(364) 4 44(370)4 444* £44(374) °fl ^44,44 44^(140) ^21 £^14 °J4 
(144)4 t]^ 47l3£s. 444711 44. ■ • : - ' ■ •■ 

471^-1, ^3 ^^2] =5.4^, 4^1 «1144 71421 *112: is^liofl cfl44 £ 64 42:44 4^44. £, 
4714* €^-(210)4 ^n4s 44(310)4 ^4.4* S'4 ^44 44 4^471 S 44. 

44, £6(a)<Hl £4€ 44 44. 714(300)2] vfl^ 442H, Ta 2 05 4 5102 44^5161^ 4ofl 2)sj) 4344 4*1 
4(303)4 ^^44. ^14*114. £ 6(b)»fl £^1^ 44 44. 4 4^11 £* 44 ^ -^4£S 4* 4444£3^(3 
12' )4 ^^b^ ^-ofl; 6)-«n >y^t!-4. 4 £^#(312' ) 0.5.4*. °?14cfl §44s 98% 3£2l 4(A g ) 42H ^ 
•S-(Pt) • 4(Cu)4 £44* 4444.4- 4 • ^s] 44. 2* 4 ■ ^tfl4(Ru) • ^2] 4^ 44 44344. 
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t114*1H, E. 6(c)°fl £<M€ «}2> £<>1. £3^(312' )4 SM^H^s] 7l# ^ ofl^i 7144 aflE)^^^, 
XAj «34°1Hfe ^>A> 3^(312) 2.3. *}JL, Sa) <g<* 4°Wfe 47-H3 £34(352, 362,' 372)-°-3- t!4. °1 "fi, 4 
4 W(312)°fl XM^Ife ^-*H 71^(309)* ^44. ' • ; 



S6(d)°l] £^1^ 44£°l,IT0 42l £34(314' ^-ofl S^SH H^ul. £ 6(e)<H] S. 

A]^ 131-4 ^Ol, S.^l#(314' )4 SS.e)iZlSfl3l 7|# 4 ofl^l 7l## O^}^ sfl^l^gDA^ aA ) ^^^a^ f-^ 

£44(314)A.S. §>jl, SA| 4°^^- f-^ £34(354, 3641 374) °-3. 44. olLlU} $114(312), 44 A 3 
£4*K352. 362. 372)^1 2n#£)4 S^S-^, £34(314, 354, 364. 374)21 44 4-g-ol 444(303)°11 ^4' 
cs. 4^-. o^ofl 44, £34(314' )2} ^ 44 3fl4(312), 44 A 3 £34(352, 362, 372)21 S4<>1 £4 

34 ®7] nfl^-ofl, oil- SI 44 . 43 -o) 445l7ll 34. £4. ^(160)4 44 af|4(312) 4°Hfe ^ £^4 
(314)0-1 7fl^5)7l iD-g-<4 h>a> 3fl4(312) £5.4 El 4£4°1 °Wl60) SL3. 4*51^ 4°1 4337fl 34. 

'• , • ' •• • ■" . . V ;.'fC-* i • • 



5E. ol o^ofl tflsflAl^ jEAl-t- ^444,3. .^ 2 °fl SHa^ ^.^(307), «fl4^-(308)4 ^cfls. ^44 a ufl 
44(308)°ll 34 ^ell- 4 *1 tt4. 711441 a}, o^tb «fl 44 714(300)4, °}&7}x]3: *1144(208)°11 34 ^ell- 
^Altb afl^^- 71^(200)*, ^4.(114)* 34*1 4443 44a1] (l 10) ^ 2)t% ^^}JL, =L 4- 3^<i 7>4 

* 4«tt3.;*M 4-g-*fl(H0)2]414 4£-°fl °W(160)4 4<>l£34. ZL^^,^°d-(^ffi)^.S. sll-elfe 2lS(l:3fl 

\t 3*1H °Wl60)°l ^SlTfl £)JL, ZL ^ *]]4 7114 4€-§r **M(ii 2 )3. 43 fM}JlI 4s "4^3: 44 £3 £' 
43*1 IC ^(122, 124) ^ FPC 44(150)4 44% v £S-4 £ 1°11 £34 44 44 ^ af|4(ioo)3. €4. 



< 54^4 



4^-°H. 44 ^13 fiAl 4*121 S ai 44^1 ^40^ 44*1 A|^t!-4. H4 0 1'b1 IC ^(12 

2)^gr .^4(210)2] 44-011.414^ ^jg ^a> 71^44 ^4^3. Aign ^4-1- 9j7>4^ £4« : '1»1 IG ^ 

(124)^8- -9 4#4°1 «?17>4 ^^4(210)^ ^^14fe A|a..4dt ;:i 4o]$Sl aAl-ifl-g-oU^^ Aflzi^S 43:1- "A' 

^-4^ ^4(310)* 71^ 44 ^^-44. °) "fl, 44(210) ^ ^1zl4h 44(310)^ 47>sl^ 44*> 

°11 45*4. SZ°1^21 ^1^(160)21 ufl^ 4^71- 4 w 44ip>4 aHoi^4„ 



^714, £ 2°11 ^^a-i, 444^0.^^^ <2i4£_ ^44(i2i) ^ ^4^>*(123)4 ^4% v o.S.^ ^21 «4 4 
Efls. sis. SE4444 714(200)^43 4^(204)^** 4^-(210)-^*«^(160)^Zl4S 4^"(310)4^al *> 
^ ^S.l- : 7l^ 44 ^4(3i2)°fl £4^. ^71a|.4a>3e14, xi44^ 4^44^.1. 4^4.':444, 4a>^od o^' 
a^. ^ 44(210)4 ^Jtil 44(3io> a}c>h °i7>^ ^4*>s. 4sfl (160)21 ufl4 4^7} ^s^s*|, 
214>, 2114(312)21 ^A>^ofl 3g44i- -1-4*H 31^21 o_S. 444°fl7fl 44=lfe 421 <8=44« 4^ D > C 1- ^1 



S,'44^°fl SHA-L ^^^-(^^^^^^ 44 2)14(312)011 21*11 ^>a>51^ aj«-4 uis4 nfl, zz. 4*°fl 3*14 
^4(307)^1 .21*11 4^>slfe ^4°1 S4^ci-. ^714. 4 ^^H<i °)*\& ax4(307)ol 4^sl^ °l-fr 

ir 444^44; 4, 44 i44^ 444 '^4 (3 12) 21 4#/^>42l 4 A <3£- £ 7«H1 £44 44 401, <£#q±3. 
°l-§-sife °^°1%- 4°1 °>Mel-, ^14^0-S. ^ofl 42l-^ 44-t-°l ^l*l-5l^ ^4;^> 

^4(312)4 2l«fl «1a>^ 44, ^.4 Aj-g-oi ajoi^ 4^714 nlfe- ^4°1 Si7l «fl^-<Kl, 4*1 *el 5.44 *Rr ^4. 
^ ^«4°H 4^% l 4 D l*l7fl €4. zz.2fl4, ^4 4^-21 4°fl =fl«H4fe, ^> H#(312)^ %n 44^1fe ^.-S-<H] 4*h 
oi jix4(307)ofl 21=11 445}^- -^44 4t11 sflAi, sfl4 ^.J:4(307)4 afl4(3i2)4 4^ ^>%°1 4^714 
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u\n 5}^r 44 444j1 3°14. 



44, a U44 444->fl ^ 44 H (£4-1- ^)| ^44 4-f , *H4 44S°1| s^tl- 44 44 

#(131) S3 4444(133)4 ^-fi-^S.^ 4:42} 44 4313. 4X £4 «)144 7l# (300)^711 44(309)^112.4 
— 44(310) — 44 (160) -^f- 44(210)-»444 71 # (200) -*4 44 (20 1) °1 44 4fe 43.-t 434 4444 
°-S. #444. 444. ^-sf^ofl &44£.. ,: £f- 44(210)4 ^)ZL4S 44(310) A>ol<H| o]7 r 4 444 < >A si«B «^ 

(160)51 4 Efl7> 444£34, 711^(309)4 ■f-4tb ^- ^ofl^ 4444 ^§-444 4^4.2.3. 444°fl7fl 44 

.4^ 43 4=°1 3%±v}v). ^l<H^7fl 44. • . 



444, ^.^HH si* s4 44°1)4fe, 344 ^*44 3:a,344 444 4 44m* 4^4 
^t?a#4*is =171 »fls-°i'4£^3 4°14£ a47r : 7>4*ll44. 444, ^ ^0(01*1^ #-g. 

*fcfe 44414(312)°1) 4 SEfe 4fe 4 4-4 ^-g-*>jl' 5ft7l mt^,; 4-4*°l ±-o}^ ^t^>% 

iS:*|*?V7>fc-.*ol &447fl 4 £3. "I 44.44 3.*]*} 7^8M4. £4, 44:.W(312)3' a^o] ^#3^ Jf- 
*4, SilW^fefS' 4444 t .444 £4#(312':03 -SWflfe ^1144 471 4**1. 44 ^€(312) 3; 
JfA} . «Ve) 2§-o) ^HlTfl 34, IL ^ 434 °1 443 Til 44. 



S.t!r. 444 4 4(200) °Jl 4£3£- 44(210)4, £44 °J4(114) 4 44(350)4 44 ufl^ 44(300) 
££ 4>t;3'4l,>£4 «U4(360);°fl 51*1) £444 IC 4(124)3 r44 44 e444 41:3 4 44 nfl^-ofl, 4 44°(| 
°fl4^ '^Pll'N^^ (passive matrix type) <4£ §4^4^. FPC 7] 4(150)43 ^ 44 tb^43 1 7fl 4±°11 Ai ijV_£. 

3. 443ji 4*4- 4 4hS4l. 44^43 '444-71-. £2.4 4. . .... . ,! ■ 



44. ^ln^S 44(310)4, Jf"8 £44(314)4, 4 431 £fe 44 ^4*£3 t}^ £ ^ ^-o.3 4^4*1^ 4 
4 sH4(312)4 3*4 ^li 34 44 "fl^°fl. 4«£>. 4447} E.S.*\5L. WIS SAl 4°fl43 aflAi 
(350, 360, 370)^- ^ £.^%(354, 364, 374)4, ^>^€(3I2)4 ^ £^f«S ^^-<>1^1fe £ 
^^•(352, 362, 372)# 3#« 4*1 Si(7l ufl§-^l, ^ ' *^7} .£^^4. ^ *T. FPC 7)^(150) -2.5.^4 H 

5r°lHl IC ^(122)4 -«a^^ <>l5.7l7r*lS1 ufl-ti (360) <ife, ilJfe* ^*>^ ^eh 0 ^ IC ^(122)21 ^ 

€<a«l i% v 47l nfl^-ofl, al5l4 fe^r ^ 6 d"Ol :°J7}S1^, ?fl47> O. :«11A1 Helfe «fl-a(370)<i ^lsll! ^4, °1 wfl^r-ofl; afl 

>a (360) o] .. a. 5*1 *<>1 7 0 vs> ofl «| Jf. a],*h ^TikttJt -£4.. °1 ofl ; #s>^-; ^ aJ «| ofl <H Ai .4 (3 

60)»11ai^, 21*0 ?1 ^%vsj.s- £2.*>jl 5171 nis-H. «fl-j**F4 ^^1 ^<H^14. 

°l7lA^ ^ln^E ^^-(310) ^, ^e}°l^ IC ^(124)^1 -^^-£1^ ^^<HlAi^, «VA> ^1^(312)<>1 p>^S)^1 S^JI 
£^4(314)^1: 4<H SEtb, Hfl-ti(350) ^, (1 10) 3L^-s1t11 h]^- gj H^ 0 !^ IC^(122)°1 

^#4^ ^olWfe SVA}>8 £^4(352).*1 °>^5l^l StjEl .JfS £^4(354)^-£.S. £l<^| ^4. °>^7>a1s., ^11^(36 
0) f -55}o]al IC =^ (122)°1 -a^slfe- ,e m. ^ FPC 7l^-;(l50):«l^^-Slfe ^^^1^1^ ^ .£^^(362)«l .n1^' 
4 Al <&5L-^ J£^ 4(364) 4°1'S1^. St> «11^i.(370) ^ H.4<?1.«1 IC ^ (124)<>1 -€^4^ ^ FPC 
7l#(150).:<>1 ^^4^ #7.>^ i^4(372)°l a>^44.^ji ^ £^^(374)^-AS.4°1 Si4. 



°1^^- -gr l-ol «a4^ol)^ ^<H47l -§-3°l 7>«fl4fe ^-*ofl p>^si^ ^J^ 4^-4 «r4 5-471 "II&0I4 

^, «11^21 4 4% v 4» ^^4% v f-^ ^4 f-4 £443 4* 4^°fl ^4 *4 ^1^ 44^ £44 
# ^44^ ^44 444444. 444 ^4°fl4fe, ^14^ £444 IC ^3 44 44 #44 4^14 
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(€aH1 2) : ! • - ■ - • ■ »> ' 

-tffctl ^Alofl loflAi^, ^ ^=(210)^- H^l^ IC $(122)«1 SJ*fl =f-^5L,.^jl^E. ^^(310)-i- HeW^ 
IC 3 (124) «T 3*8 n^Rr W^S.' *|-5**l*h «■ °1?H1 «^8^fe °}^ej-. *(*t|| £ 8<H1 J£>]€ 



°1 £^<H1 JEAj-g aj^ iAl ^AW'Alfc, £^ 71^(200) H ^(210)°1 Xtfil ^711 ^£t} 

fe. v^ah^ ¥»s|*nav-»*Hi*£l f¥'.4^(2io)'ol a^iif^tWW 3^-(2io)°l 

^'flfSI^E^M IC ^(126)°fl Sti^-fe- 3M*1 ^AH4^|-^.«H7H. H^<>WlC ^ (126) 

* ^l^ofl :5a°W3 HBW«UC ^(122,124)* 1 ^^tb SH 1 }. °1 ' «*|*«f. H^l^'IC ^ (126)2} *| 
3^(310) °12H1 «1|^'(350)* 7^ W ^^-(2i0)°fl'£ ^^=1<H SS*k athTPC 7l#(150)£ 
Wtf)S^'E^l*Tic*l(I26)* *H*}7l 3^413: f-4 «fl 4i(360(370))-§- 7^ .# «-tih. • ■ 



°l«>*fi] -<ttSQ# M-E^uH^ ^^£o]c}. 9VE.^ofl ^^olj'.-Mla^S 3^(310)£ HHl-olBl ic^(126)3) 

iflt*Hfe. JE.s}°l»1 IC ^(126)51 S-at^H^ 3}*]7V <£t& f^^-Y^?±S.^^ 90' ^A] 



^H-. (3S0)X¥9- ^^(210))°] H^«>liH*lC : 1l(i2e)Sl-*«l^ia*HrY-**«.a «#3fe:<SS***l n-sp 

*17>,#H^ Sat:°l-frfc.^l«4^°l i^H «g«-pl*l?q Sjrfe (dead space) «1 7) Pfl , ;o] .^^ o].;^ o;^ 

ZL^># 1^,51 nfl^ ffralsW #2fl^;mother glass) 3.^ 3 ^o) 3}o^ t ^sfl*>7l : Pfl§*>lfl-.)H^, 

HEM »1 : IC ^ ( 1 26)^: #^«-^ =-S- tifl ^ (350) >fl COG 7] ^ ofl ^ Sfl ^ ^-*>7l ^ SflAf^, w ^£S1 3)^7} ^^.*> 

7l:.'nfl§oflv H,el-.oim.ic.:#(i26)Sl .^^ <3«ofl .^«B^. ^-tfls 4*1ff S-Ffl^ji-Si^Al.^.:-.. ^ ^aiii:--. 



i 8oH S A] ^ofl ojo^, ^ ^^-(210)51 7H^7> aj* ^Jo)^ «f|^. ^ ^^-(210)# ^#51 tb 

S£^,i 10*11 SAl^ ^-©l, HBl-olHl IC ^# ^^(100)<i -a^Wf.^ 4M§ i £.^*«>1 7>^s>cf. ^, 
©VJE^M £Al£l^.ofl^ I-Al ^efA)^, IC^(126)^ : *^ ^ ^^^lt-ofl S^sfl FPC 71^(1 50)^1^ 

SH.SI*}. 2i. TAB(tape Automated Bonding) 7] <»].-§- *><^ f B^o}^ K ^ (126)^- 5l Ml^El£S ^-^^fe 

(100)4fei.3. *>-f SJ.E3. ^^"*>fe ^H'.sWi -^^q-;..^, Q ^oj^fe, ^4r7>'tt 
oHH 421- FPC 71^(150)4^ ^-^7} ^7}t}?{i 



(-3^1 e| 3 ) 
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4#4 44^1 lofl floHfe. 4 44 ^3 444(303)£3.4 44 ^a* 4^ 4# 4-§-4S!44. «■ 44£ 44 

°fl 4444 &al IT04 SnzOs^Sl £-4 4-§"4tt 4^ 7>^44. ZHfl-M 44°t 444(303)£3.4 £44 

jfla-t-ol-** 4aH 3°fl 3144 -a^ft-th a, 4 44°*! 3 °fl 44 ?ai4 S4 44fe, 2144^3.^.^40,1 i^- q.^ 

Mlfe £ 14 *.«^7l Kfl^-ofl, ^7|4fe\fl^a}o| 44"44 «1)44 ^4 -g^*>7l.S..'$t)-.. 

£ il£ -a^H 3°11 44 °-34 S4 dj^ ^3 x yj-^-g- iq-^- *natv 4^4 ^.j. q-Efufl^ Jf-g- 

^^£<>H, -iAlofl ion $1444 £ 2 <i 4^4^ 344. SE4, 5. 12^ *1)4^ 44(300) ^, £444 IC 4(122 
( 124)4. ta*3fe<9«Jolv|-. FPC 71* (150)<>1 4t v 4fe- 4^21 4.441fe ^£-«H;.: -34 of iofl oj^oj 

£ 4ofl 444^ 444. ' ■ • •. 

4* Sl^H. 444(303)£ 4A> ^4(312)44, ^Va>^ £44(352, 362, 372)21 ^44471 4 

«I4 4344^r $ofl/4 14 447>44.4, IT04 SnzOs^^l £44 4 4fe ?flS£ 4^444 

ajah 14 4=q. 

ol 444(303)^:, ^#4tt 44 44 ^4 £44(314. 354, 364, 374)4 ^44 = 34|£i«1| 4fifl4 o}s-o| 
£444 4.4 ,^-<a« 314444 &4. . . I:"' 



^*>^llfe, ^*», A-flzL^e ^^r(3i0)ofl ..#44. £ l.l ofl ,»>si|. ,^A> si]4 (312)4:444(303)4 ^4 

£44(314) A>44 **l^at. ^tV f-f £44(314) ^€ (3 12):* 3.^4. «Bl>Mf:fl*K^«) *44 4 

44(303>4| 3-$ €4. o] 4)§-°fl.-tZL4: e - ;g^-(310)£r £4 ?flS2l 444(303)4.",:4Al-'4)4(312)4, 

^-4 £44(314)* ^cfls 4#4 3* ^£7} 44. 4, 4A> 3f|4(312)* £ 1221 ^JLofl M-'^hft.MtSfc 44 £2} 
44 IC 4(124)°fl 5U444 4=L(129a)44 3* *f-&-t 4 4£^ ^M§44 5^ 



£4, f-*. £444 IC 4 (122)21 4 = 0293)3.^4 ^Jj. 44(210)42} ^^r ^$4*1 °J#Slfe «fl4d(35 

0)°fl Si^A^.-S.n 3I.3E 12-H1 £A] ^ 44 * 0 1 *a>^ £^4(352)^1 444(303)4 ^ ^4(354) A>o] ofl 
-fi-45lal. :SE«-M £44(354) #,.^>A>Aj.i£^4(352)-5.S.Jf4 ;^34^14 . 444(303)^1 ^4£4 
S-y€-4-> 4 Pfl^rofl. 4|Ai(350)£ 444(303)4. «a>^ £44(352)4, ^ £44(354)#^4cfl3. 3#4 3 

* fil 4^4, 4 ^ 44AJ £44(352)^ £4AJ «a4(H4)« 4€ 44(210)44; 4*' ^*(£ 11 4^) 
^ £444 IC ^(122)^ 5J<H421 ^ = 421 4^ VJ ¥-*(5. 12 % v 2i)» 4««4 ^ A J44 S14. . 



FPC.7l*(i50)44 4^ 44^.^-4 £4°14 IC ^ (122)4 °J^^ ^ = (i29b)44' 4#4& «H4(360) C >11 
°i44fe, £ 12«fl £44 44 44 4aH. £44(362) ol 444(303)4 ^-4 £44(364) A>4.oH:^]5laI, £4 
44 £44(364) 4a>a^ £44(362) £S.-¥-4 444-g- ^14 ^4 ^ ( 3 03><H1 4 4£^- ^444. 4 ~m 

«H4(360)^r 444(303)4, 4a>a^ £44(362)4, t4 £44(364)* ^cfls. 4*4 3# 4fetfl, 

4 # 4AH3 £44(362)^- £4a^ °J4(144)1- 44 FPC 714(150)44 44 ^ £4°14 IC ^(122)<^1 4 
4421 oj^% ; ^£(i29b)42^ 44^** 4«Ha^444 °i4-.. - • • ... : ;;\; r = . • 



^4i, FPC 44(150)421 4^ 44^14^-4 £444 IC 4(124)21 <Qn^- «l£(i29b)4*l 4#4^ «H4(370)<H1 
oaolA^^ .1221 1-3: ofl 44 , a-44 4ol, 4a>aj £44(372)4 44 4 (303) 4 -¥-4 £44(374)' A}4ofl 444, 
n, £4 ^4 £44(364) ^, 4a}aj £44(372)£S^-e.-1 4b14^ ^] ^<>], 444(303)^ '44^4 444 

4. °1 ufl§-o|] i BJ)^1(370)4 444(303)4, 4A>4 £44(372)4, ¥-4 £44(374)# ^AicflS.444 3* 42: 

5. slfe4. °1 # 4a>a^ £44(372)^- £4Aj 44(144)* 44 FPC 714(150)421 4 4 '^g- ^ £4°1»1 IC ^ 
(124)^ 44421 4£(i29b)44 44^4 4«B4 4AJ.44 5U4. ' 
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£. £ 11 3l £ 12H Sl'H'M. £aW*H IC ^2) ^ FPC 7l#(150)43 ^ ^HHMfe. *>*1 ^(303)4. 

M £3^(314, 354, 364, 374)2] 2*££ =H SHth °l£ t^2) !%■ ^^S. *}<*|£ #cf. 



SEth -il *H 3H SH-H. *W^(303)£- ^3 £3. J£*> TJ ££^(314, 354, 364, 374)2)- f-^^ <g 
4. Pi "ll-gH, -g<*H 3°fl n^S) Shrill- M-Hfvflfe ^£^ -^H lofl g$ jjfl^oj ^a. 

£ 32)- ^-«a^-7fl sH. at!" -a^H 3<H1 ««■ ^ ifllioj ojc^Ai £e)-°)a1 IC ^2) $3 
-¥--8- &&s.«l #*(H£ <*1*H H ^ 3)^1 S!l°H £eH*l IC ^<£| <§oa q-E)-^^. £ 5fi} . 



(*]£ £3.^) 

t**ofl. -a^H 3°H 5fl°M o) s^S] *QdL afl^ 7l*S|'*2 £3.^°1| cfl*H -a^fttj.; £ i 

3£- «1 *fl£ ££^1- M-bM^ £°a°H, -S^H H 5fl°Hs; S. 6<>l) ^*>^ SH^K 

£ 13(a)<1 £*1€ «>2}£ 6 1, 7l^-(300)2) xfl^ Sn 2 0 3 ^2) §4? S.# B) *g f-ofl 

°)sfl £)^§H ^<303'-)» 3^ 2>Nf*M. £ 13(b) °fl £*1€ h>£}. Qo), ^ #7% £^ ^ ^*££. 
«AVy«J-3t«*(3fl2'- )-§■ ^2)B)^ f-ofl S]Sfl -^t^. £. «1 £#^(312' )*t**IH* 4 a] eg 1 4 <?1 

^-53^1 i. ■ : : - . ... . 

*|*r*IH. £ 13(c) °D £*)€ n>S| ^-o), *}*)(303' )°fl ^£ £3#(312' )^-i-. Iie]±2el3| 7]# ^ ofl^ 7 1 
<S~§- °l-g-SH Jfl^^t!:^. °1 °1|^ofl 2]*B. ^^HH^r 71)^(309)4 5^(312)0] ^^5)al, 1A) . 

^j^^H^fe- £^^"(352, 362,372)^1 ^^^t)-. 

=-4- *>*1(303' )4. £«#(312' )»fl Xl°H¥.4l<«l7> -MS ^e.7l nlj-g-ofl, ^*>7fl^ 

<W(303' £^#(312* )^1 °fl^5)7l -S7l nfl^-ofl, aj^tb <H1^ o)-§:-*l-^ £^^(312' 

3£S »)l^*>fe-:^<».l 7>^S}cf. SE, o]^^. ofl^.«3) ^fitj **»la'«14K54%)-. ^V(33%), ^^(0.6%), 



ZL ^, £ 13(d)<Hl £^1€ «>2)- ^-ol, ITQ-f-2) £^f-(314' )# ^-<H). -2)«l) ^-^^ .112) al ,.£ 13(eH 

£A)^ ^o], Sl-^OOS' )£)- £^#(314' )# ££S)4iZ12fl3l 7l# ^ ofl^J 7 1#* ol-§-*H ^^Hl ^)^^S))^ 
«We)-(303) 31 ^ £3 ^(31 4) £3*1 ^^tbc)-. »H ^,-M|ll^H ^^(310)oi «9^sH £, 
^-ofl^^, *M(303':)* *M^ V (303)£S. *>iL, £tb £^#(314' )-# ^^'£^^-(354, 364, 374)£S. ^ ^ 
2)- °H ^-=1-, W(350. 360, 370)^1 ^^s)?fl 



£^B]-(3i4 ( 354, 364> 374) (*W^- (303))* 3fl^(312)^M- S>>">>^ £^^(352, 362, 372)^. 

£, °1 °)3H cflsflA^ 4lAlc| !J>). D}^e|oj, £ lH'floWSi iS.^(307). Hfl%^(308)* ^c])5. ^^*>ul. 
«l) , 3- «B^=^-(308)ofl ^!'> ^e)f- ^Altlc]-. ZL ^, ufl^^ 71^(300)3)-, «1]% l 5]-(208)«>fl''aD> ^2)1- ^A). 

t> bB^^ 71^(200)*, £3^ °J^>(114)1- a)^*l ^^^(110)ofl Sltt^tWa. £tb ^1^<H] 

e))5. «H ^^11(110)21 7^ ^--g-ofl «W(160)* t<H£?m. ^, 4 Vo d-£S. 5)*^ SB^ 7fl^- Jf^-* f-^]^(i 
12)S. •g-*lt!-4. H5)al, £^°)»H IC ^(122, 124) 3l FPC 7)^-(150)-i" '^^*>fe ^3°fl 2)*)1, £ 1 ofl ^a)^] 
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l4 4^7>42l °-»^ 4\g(100)3. 44/ 



o)2\& ^}<t] 3 ofl oj-2.4, £ ^} sfl^i(312), £#4(352, 362, 372)<>1 44 Jftg £44(314, 

354. 364, 374)°fl 2}afl 444 S°^lJL, SEtt^ t^t^°J 4444 W £44 A}°W 4444. °1 «fl^r«Hl, 
*>^)^4 ^-xg. ^^^.,0-7] ^ a gj =4* -ilr^*-i- 4-§-4 4aH1 14 til5L«- «l| "J&ofl, o]f, 

SE4, 4^H1 34Mfe 444(303)<>1 ^"4 ^t'-f -5.3.4 ^7>s1<H ,a}*14, n j^e)^ ^^^..^.tg £4^(314. 35 
4, 364, 374)4 3 -§-4 4 nfl-g-ofl, ^|o( ^ tt ]s}4 = 341^7} 4447fl 3±r <ti£ &4. 

44<m 3°^^, Bfl*j 7^V°)j cfltflA^ ^ .^-^ °14°flfe.3* ^2:7> 34. n|.«-?fl f 2# ^2:4. ^A)o| isf y] 
nfl « ^ Sit]-. £E, t& 4* £4°fl cfl*flAife ^ AH 14 0>«7l^|0lTC|-.,) t: . r . . ,. , ■ •.. . 

4^4 44°!l !, 2 ^ ^A^ 3 oflA^, ^ nflESjA^ O.^ -S^4£44, «..tf*«lX|fe- 4 « (^4 ^) ±7.}^- 

4^4444: : t:.T l . : §-4fe- 45.^%! (active matrix type) 4 4 4£ 344 7fe44.- ~L efl a) , c^ofl $»eJ w.^ 
^HM^ «*^:§-?Wfte s <SlAlo»44| ^4443. 44: S,/^m 4^^, tiiEl.w. ^SJ.°J*||S.Ai,TFD 

(Thin Filmed Diode:44 4°l££>f <>l-§-47l3. 44: £4. 4a.H 4 of e»4 3L4 .44^, 21^-3.2.3^ Aj A ] 

i.ii £44 £ 14 i:.<a*>7i m§.oj.,^7Hs. vi^^«J^^«M 443 ^^.fraia 44 -*4443 ikpt.:- 



£ 14(a)fe 444 4°fl :&4 ^3 4?dl020010107724?100)°fi $M4, i 4^*4 ^o^}-^ q-Ej-uflfe- *§4£4 
4, £ 14(b)^r;£ 14(a)°)l WW A-A ; 44 44 £*1 4 .413S44. 



°1* £4°H £44 Hl-sq. 4<4 afl^(100)°flAi^ 71^-ofl ojo^i ^A}Ai(2i00)4 ^(X)44-°3.44£l 

<H *§43fe- 44. 44^ 4441 444 nflol&|A i( ^J:A3)(3 1 oo)ol.<i(Y)^o. S £434 3444 ^-Alofl ( ~a} 
-a (2100)4 ^olEiAi( 310 0)4^ 4 j5L*14| cfl-g-*><^, a}A>2J-^| %^S>\ %±_ ^^(330)«>1 °flS.^>i %^°.S. Bflgs] 
^ Sfl^. °1 ^. ^ t^oll afll^ ^ ^^-(330)^1 17flSt) tiHE^o^o)^ 4"^TFD(320)# 7^^ ^-f- 



£, -e- AjAHofl ^A>Ai(2l00)^.JE4 c 'ltt1 IC ^(122) - °fl 3sBAi,.cl1o]ElAi(3100)^r H4°ltfl IC ^;(124)^1 



•& ^Al^ofl TFD(320)^ ^11 1 TFD(320a) ^ *i] 2 TFD(320b)S. <>l^-«H^l5i; Hfl^^ 7]3&(300)'£1 S.^' 

S^SH. atb ^ ^-f-4^#^ *>^m(303)ofl ^o^Ai, ^ ^-2] ^1 1 ^^(3116)4, °1 *9 1 

^.4(3116)3 °J=^-.(I®®) A_V^a)^a| ^^4(3118)4. °1 S^4«>|.A1-S^*314«H Si£r ^ 

2 ^4(3122, 3124)# 3Hr4. °1 ^, ^ 1 ^4(3122; ! 3124)£ ^ -1-21 SbA>Aj ^^^-o]^, ^7>4 ^ 2 
^4(3122)£ <H1 °1 4 (3100)2] <a ^-S 3^ ^5g; ^}2] x| 2 ^^4(3124)^ 7)1 ^ (309) » 4 

4i 3^(330)2] tVApJ £^4(3322)^.3. 5l<H 524. 

. ■. 1 .. • 1 ■ ■ • ■ •• • •: •• 

<^714, TFD(320) t| 1 TFD(320a)^ cflo)EiAj (3100)^°H4 ^4^5.. ^1 2 ^44(3122)/^ ^4(311 
8)/^li ^44(3116)^.5. sl<H. -547^ ^1/^4 4 MIM^l- 4-8-471 «4)€-<Hl, n tiff-- ^14 4 A J-8: ^^CEft) 
-'S-^ofl 4*3^^.5. 44. 
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*fl 2 TFD(320b)fe t-flolE^olOO)^^]^ iL^ ^icflS., 1 3-^(3 11 6)/^ ^(31 18)/*)] 2 ^^-(3 
124)£.£. *H ( *ll 1 TFD(320a)sj-^ >L>cfl2l J*^* #7\] €4. «}-hM, TFD(320)^ 27flS} c)-ol^_c ^ 

*}# *\3. S>cfl ^0.3. a)^ ;$4^ *§ns. ^&°\], £7}f- ^-f ofl a]^, ^-^Sl 

c-ll o] b\ # (3100)51 S.;*} 4(3 120) 4, 2 -g^r4(3122, 3124)3)-, S^h 3^-(330)S] S>4^ 

£^^(3320)^, *«a« sflEl^t}- 5°)^. «J-2M. -a^Ml 4°flA-1fe, ojs.^ 4°1 IT0 ^ 

o^^tt f-^ £34(3140, 3340H 3°!^ &4. ^59, <sj| ^l *\ -id (3 1 00) £r 4*1 4 (303) °1H JfE} ^cflS.. 

-g-^4(3112). ^£4(3114), 44^ £#4(3120), -f-'g JE*i4(3140):°3. £M 

£tt, ^-°J *S3 4^ 44(330)£ 44 ^-<ti ^43(2100)4 ^4-3. &4. °1 ^4^(2100)^: -3*H i, 2 
^ I4i.3i 44(210)4 447>*l3. ; ITOS °l-f-4*l^ ±£e|.o|n ^aJ-o} . jp.^ ^^-ol4. o] nfl-g- 

^4<!d(2100)£ 4^ #4(330) 3 cfl%V #^-0.^4 71^4*] 44. 

444 ^ ^flofl cfl-g-4^ ^a. 3^0} -^aj ^44(2100)4 3H44(3100) £) S*H1 $}<>14 ^a}# 

(2100)4, SHi #4(330)4. 44 4 6 H $Wl60)°fl £l*fl ^S]7fl 44. 



o}^^ ^ofl ojo^, cflolEl^i(3i00)o11 oj fe cflo ]Bl #44 ^1 TFD(320)7> £ ^fe il^d 

#4# ^4#(2100)°1| <?}7}44. Sfl4 4^44(2100) ^ 44 Hl°lEl#(3100)4.244 nfl-g-S}-^ TFD(320)7>4 
^EflS 4H.4r 4313..4 TFD(320)°fl q<8 -§-4°ll. *H4 #«i #4 4 #4 #<a-°} .^ofl v^s. #-5}?} 

43«4. #444^, ^44(2100)°fl ^14^ #4* #7}44*1)4TFD(320)4 :£ = *l?134s., -g-^ofl oj 
o}Ai4#4 434 4#44. 



^M, ^1*3 44°1] 433^r #44°fl 44*1 ^^8(160)51 Hfl%l= ^7} ^s\-S\7) Bfl^ofl, .^^(121)(£ 2, £ 1 

1 #s)* 1-4^ ^ ^ ^^-Hl ^<>l^s, **>^=«i ^si-€4. ^4^1, ^ 

Sl7}lSa^l7>7>^*l-7fl€4.'.-. 

(»l2i =S.^]^) • . ■:■ 

q-.^-oll, ^^1^1 4«H) SJ^Aisl ^^'sfl^Sl t^IS ^-§1 «fl^^- 7l$ofl TFT(320)3 =S.^^ofl 

cfl*}^ ^^tbcf, £ 15, £ 16 ^ £ 17-& °] M-E)-vfl^ £ ^p)cl-. . ,. 

-f-ia, £ 15(a)°H £^1^ ^-ol, 71 ^-(300) SI vfl^ ^^«Hl,Ta 2 0 5 Si0 2 ^« ^ -f-ofl o^gj) 33^^, 
r^SlE^«g ^ £l«fl l£t(Ta)BM- "I^Sl-A]?! 7l ^-o_ S ^ *>X}^-( 3 03)* ^ ^ t>4. ^1^«11>H , £ 15(b) 

ofl ^-o], «M^(303)S1 4 v ^°fl ^1 1 ^#(3112' )# ^4^^. o^71a^ ^1 1 -3-^(3112' )S1 ^-f- 

^llSAi^ TFD(320)S1 -§-S.<Hl ^el- ^^tb it^l ^^=1^, 100-500nm ^S^cf. 5^^, ^1 1 ^r*(3112' ) 
£1 ^mcfl ^ .^14 ^ ^^^ (TaW ) .^-.Sl ^ol^. .: 

^7l^ ; ^| 1 ^^(3112' )-5.SAi ^-^ Ta-^l-ol-^*}^ ^-?-ofl^, ^^E^^^o]^ ,^^> aj ^a}-^ =ofl o^sfl 

^l 7>^-s>^. atti *1 1 ^^(31 12' )^.S.^ li-^: ^rS-§-°i-8-*Rr ^-f'oflfe, ^^91 t£H<*};^.±® s]°fl h-§- 
• «W, «2l« ^!..5ll^, olS-t; ^^^s^ ^, '^71-t-a^-on^ ^] 6 _^] 8! ^^ ^.3}^ ^7>^4. ■ : 

°] %7\ ti>sl- ^-o] ^^^o) H^ai^i, o_ ^ h]^.o- ; ^^cfl 0.1-6#^%7> «HHs}*}cK 5£tb, 

^1- ^^-^S o]^tH^l^ ^] 1 ^-^(3112' )#^^§>7l ^=11^^ i«v 4^1# °l-§-tl- ^^E^^olu). £>l5lEl^ 

U €7> «i ^1 ol-§-€n}. ■ ■;• . 
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5E4..E 15(c) °fl £Al si 4 44 ^ 0 1. £3^(3112' S.£BliZLell3] 7|# ofl^J 7]#* o)-§-4^ 
<M. 4 ^ 43(3100)21 S]^ ^4(3112)4, ^4 (3 11 2) -5.3.-^4 &7}s\±; i ^4(311 

6)-§- *tfftth , ■ . , 

741^*H-H, £ 15(d)<Hl £44 44.£°1, *ll ^4(3116)4 5.4-i: °<?^ -ttS}-^ -4*11 ;g<g4(31 is)-§- 
*§-^44. ol ufl, HH44(3110)2l 44#£3. £}-cr ^4(3112)4 &4£ ^-Al^l AV^£)<>| o}t7}^l ^44(3 
114)4 ^44. *i44(3118)2l 4n L *l] : b H -§-£°fl 44 #6\ 4^£l4. $ ^AHoflA^ oj^cfl 10-35 

nm 4£44. 

^. ^Al^oflA^,.TFD(320)7>. z\] 1 TFD(320a)4 2TFD(320b)21 27fl3. °1^4*l7l nfl-g-H), 444 x\* s±± 
o\) cflSfl 171)51 TFD1- 4-§-4fe ^+4 4ia44, ^44(3118)2} 4^1^. 44 /S4-°.3. sH°}4. £. 44 44 
°11 4-§"4^ 44°-^, 4f4 4^34^ &*14. olStB 0.01-0.1#^%51 ^44 ^-g-S) ( citric acid solution)^ 

' . >::; ;• ■ .. . ■ 

4-£°i £ 15(e)<Hl £44 44 4<4 EjH44 (3100)21 7l^ 44(444(31 14) <i 4*11 Soj^l ^»4(3112))1' 
3.^-4 *44 ^44.(3118) -S\ 44 ^(3119)^- ZL 7liS 44 4fe *| 1 ^4(3116)4 "f-AH ^]444. 4 
°11 44, *l| 1 TFD;(320a) .9? *l] 2 TFD(320b) °fl Ai ^-§-S)fe *ll 1 4^4(31 16 ) °); cflo^Ai ( 3 i00)5f 4713 -0.3. 
*447fl 44. ^5E. 44 ^-§-(3119)4 4|4°fl 4*iHfe- ol-g.Hl-31 ,5^ =££44i:2aj|4 4 <>1147l# 0 l ,0 l 

-§-.€4. • • s 



Til ^sfl4,, £16(f)°fl £44 44 £ 4*1] £-b 44 f^*£S 4a>^4 ;£4^(3120' )# ^2)^^ ^ 
°fl 2l«fi ^^444. BE.-°1 £4^(3120' ).°ll 4H4fe 4aH j^] &<>H 4 j=4^( 312 ', )4,447}-44 £*'<>l-8-« 

St!-, £ 16(g) °11 £44 44 4<4 £4^(3120' )* S£el4inefl2l 7|# U 7l#-§- 4444 5q)E^sflAt, cf| 
444 (3100) °fl $14421 4A>4 £44(3120)4, TFD(320)°1) si<H^Sl ^ 2 ^^-(3122, 3124)4. Sh£ 
(330) °fl Si<H ^ 21 ^Va>a^ JE^^ (3320) ^- ^ ^ t>-^-. 

^7}*\, *A>AJ £^°l-(3320) o ll^ JP-4S^-S^ °l-§-3>7l ^tb 7fl^(309)7> ^-Alofl n>^^cf. £th ^ 2 ^^( 
3122)^- «:Ap^ £^sV( 31 20) o.S.^-Bl21;*7l ^-*c>H. ^ 2 ^^(3124)^ £^^-(3320) £S^fi| § 

5Etb, £^^(3120' )* sflE^^- ifloi aflAlofl ojc^Ai21 S>a>aj £^^(352, 362, 372) (£ 4#S)£ f^H ^-ytt 
4. ^W,&^H?1 Si^^Sl -*A>^ S5i^(3120)ol ^Al^l 1 -f-oj Si^A^ £^el-(312)^S.^ o]-g-^ 

Cf. ■ , • . ' ' - - : ■■ ■ «r ■ • - - 

' , ' -. • • . ... 

5E, ol-i-21 SVa>aj i^H^oil dUHfc, Hal-olo) IC ^0)14 FPC 7l$ -§-£] « s>fe 
A o v #tb ^ AH 14 p}^7|81^. 

4#°11, £:17(h)°ll'£A.l€ «>4 ^ 0 1, ITOil-Sl ^^-^#^ £€#(3140' )•■§■ ^^e^^ ^-ofl Sl«fl ^^tb4. H 
Hlal. £ 17(i)»fl £A)^ u>4 ^o] f £.3^(3140' )* iSel^Efl4 7l# ^ ^ 7] 0)^-3]-^ 3flE^SflAi.\g- 
^21 SVA>aj £^5^(3120) ^ ^ 2 ^^(3122)* *f-*$ £^^(3140)* ^-^^4. °}#7}x}3. 
5>°^, «A>^ ^^4(3320) ^ 41 2 ^r4(3124)-§- 4^*1 £44(3340)* ^^4:. 

£tb, £4#(3140' )* 4JE^^^- n|ofl f uflAjofl ^4Ai2] ^-tg £44(354, 364. 374)4 44°11 cfl*H4£ 44 44 
A J £44(352, 362, 372)* 444 gJE^- ^ 44. 
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5, °1 ^ cflgflA^, .444 !4 u}#7}x]o]tt. 4, ^ 2 6% SH^ct) SJ:^(307), «n^(308) 

4 $*\^3- *114 aU^tfOS)^ -a^lt^cf. H ^, al]44 44(300)4. »R>7Mi afl44( 2 . 

08)°fl 4«> ^e]l- -S-Mt}- "11^^- 714(200)4 5^4 °J4(114)4 3^*1 ^iH?! ^^(llO)^ £1*11 44*>:2. 
5$ *!^<H1 7>44 *H ^^^(110)51 71)4 4S-°i] ^4(160)4 4<HlE44. ^, ^"3-^3. 41-314, Sfl 

7fl-=p- J?-** £4^(112)3 -g-^ltl-^. ZLHlJl, 54°1»1 IC 4(122. 124) ^ FPC 44(150)4- ^^£.S.«1, 5 
l4 544.44^ T 4 44 7 >43 sfl4( 10 o)3 44. 



ols}. 40] *3aH 4°^^, TFD(320)°11 *0 2 4^4(3122, 3124)4. E)4 (3100) # 47>>4 544( 

3120)4. Sl*V9 544(3320)4 ^-4 4*«-*l ^4471 «l|-g-<4 4]s 5.3^7} 1144 ^-4-slfe 44. 
54, 4°14<?4(3100)°f| : & 4 *H>" 0 J S>*r^ 544(3120)4 i^47l nfl^g-<>il, n uflAi 444 ^45l7fl 44. 

54, -a^Hl 4<^1 434, *1 2 ^44(3122, 3124)44 4^ £.44(3120. 3320)4 44 * 4^" 4°l'7l^ 4*1 • 
at]4(350, 360. 370) °fl 5i<>M4 544(352. 362, 372)4 4-3>7>4 3, ITO 44 f-^ 544(3140, 3 

340)°fl 4*1W 5#4fe 4 44 1M471 *i)-g-°i 44 . 44 ^4 444<h, zz. 44 -544^1 4 0 1 7}^ 

*1144. - : "•• r ■ • , '■ ■ ' ■ "-■ ■: ■ 

5, 4°11 XH*14 TFD(320)fe, 3^ .^Hh^M^** ^^44 = 4, ^} ; i TFD(320a)4 *1 ' 

2 TFD(320b)«- 4S S>cfl 44-°3 4fe 34 tMJoI^^. ^#-^«a- 4 A 34 Tfl^^o] -l44 44th .2.444 
S^fe4^, tf'a-*! 17114 TFD* 4-§-*M4£ ^-443. #^.014. • 



£-4 4°H 4^14 TFD(320)fe 2 44^ =^433 :£44 "S3W4. ^ ^-S-°il. 44 «. dt7 r 34fe Zn0(44 

44) ufl 4 ^4 4, MSI (Metal Semi - Insulator) 4-1 *>l*ft £4 SH, 4*'4:4- 27fl* 4-^0.3.. 41 

^4 £fe 4* 3*ftt 3 ^S-l 2 ^71-4 i4s.4 °]4*Hr 45 7>4*>4. 5tt, 4* 2 ^4^ T 

FT(Thin Film Transistor) 4i4# ">^«r<^. 4#°fl T l * A V^4.* A H. 0 l^t i7}S£) «fl4 44(5^ 4^) 
^1 ^a>. 4 44 ^.4 4 £4^4 4 44^.^ 0.^44 £ ^4; . , . :. ■ 



(-S-g-^l • «fi^°fl) . 

5, 4#t!- -^H^M^.'SV^Mr 4^ a^l ^ls. 4^*l i a, 7fl^^-(309)# 4^*H '^*4 «i4 

«ii *M5 #4. «J-4^ 4fe ^ 4°1S cfl-tl«i, 4^.°ll 4Hr «444°iw 41 ^4^ 4 

4 S (front light) *.4^«B 5 ^4. . V ; 

■ ' ■ *. ■ * " '* • ' * ^ ; • .* 

£t>; ^>^>^£.5. 4fe -^-f, «r^> 3fll^ (312) (^A}4 S44(3320))<H1 454 7114^(309) » 4^^ 4^- 

7> §i4. 4, afl^^- 714(300)4^.3.4^4 SJ A >*Sl °J^7V <H4 ^1 2]*ll^€-*l 43 (160)4 7l^ 4#aH1t11 
44sl^ €3-. <m4cfl. 4-g- 4^ 341^4 ^¥^11- ^-*l §}=7fl 44. 7H4^(309)» 4^*M »ui4 ^4 

*^4 ^±3, 4 7l^-47fl 44. 'I :!•'.•! 

t}4. 4^HH4fe. ^4 3^(210)4 ^11^(350)51 541 ^-S-^dio)^ ^°J^ 54-^ ^7X114)4 4*1) = 04 
^■4^ °-3. 4S*14, 4^^(110)21 H5JI4 4<i 453. 4S£ '^^"l^iEfi- 554^ 4^ *-3.-*>^5 #4. 

54, ^4 ^4(210) (^4-S (2100)) 4 ^lzi?i3..4^-(3io)(4 0 lEl^i(3ioo))^ Ais. ^tB44 4^H #4 

44(200)4 ^43. ^4(^14^^)1 *^H. «fl^-% 7l4(300)°11 41- ^4(^^)1 

4tH 45 #4. 

SE4, ^HH^ 4bj a44 4^ 44 5.4 444 ^s. 44 4 l g*>5l*l^-, ^4*1 4^ i^l4 4fe ^3 £^1 
4444^44444^.0)4. 
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SE, ^m^t, ^^£S^i TN*j-§- ol-§-«>S^)^. BTN (Bi- stable Twisted Nematic)^ ■ ^-fi-^^j cflSe] 



(^7->7l7l) 

< i. $-^*a ^w^> 



^ofl ^ i*l ^X)* «:cfl^( mo bUe) 3*|i\i ^^El°11 3-g-fb oflofl cflsH -S'S^tJ.. £ 18^ °] s\ 
ilfi 3*33 T^-i: ^^Hlfe A>Al5Eolt).. S^ofl floH. ^^Bl(iiOO)^ 9] (1102)1- '^Blft 

(1104)51-, ^ 1^1 -6-^(1106)^.3. ^s)ol Sic)-, ol a a] -B-^(1106)£-, SJr^i ^3 ^(100)2} afl 
^ofl «fl ei-oiE (E Aii- ^^ v )» ^-7}*>^ ^Ejoi oh ai-ei-, si^-o] & o.^ <q#oy 



< 2. £5j-> 

3*1 #*1*- ^cfl 35}- 2} iAl^-ofl ^)ofl t)|*H -S^t^. £ 19^ °] fi-tjl 33}- 2} ^-fe i+El-vfl 

fe- A}Al£oiq-. £^ofl ojol, *cfl 3^(1200)^ 4^S1 ^ «lfl-.(1202) *H; ^r^H 1 (1204) , ^^(1206) 51- t 
A ^^(100)^ =f-vm 5J°1^, 5E, °1 ^^S 4^(100)21 B))^<i £> aIoiaj^. ^ 0 ) 7 ) ^ e}-ols (£ 

Al ^^)7> %AH 4*1- • ■ • • • • ■ ■ • . " 

< 3. ?Mel-> ' •. •. • 

3.M ^^11- ^^IcH ol-l-tb ^^1^ ill 7HleMl ifl*H S. 20^ °1 cl^l^ i^ ?>^Hl-2l t* 

^* ?4^vflfe A>Al£Ol^ ( Sl^- 7l7lfi>Sl ^^ofl cfl«flA-lS. ^-Ssl £Al^ ^o]t|... 



f- A 0 v 2l >Hel-fe. 3|a>^|S1 ^ ( 3 t;1 g)o 1 i nj-ei- ^s.^. ^^-Al^l^cil SV*>«H, cl^l^ 41 ^ 7MleKl300)^r ^}^$\ 

^• A o v * CCD(Charge Coupled Device) -§-£l ±*M ^Q*}^ HSL^: 3°H}. «^7l^, 

cl^)^ ^"llel-asOO) 0 !! Si«HAisl 5fl°li(1302) sfl^°fl^ ^^(100)°1 ^s^, CCD<»fl 

A o v -54.3: °fl e7l«>°i s}^ ^^.S. Hl<H °1 ^^r°fl, ifl^(lOO)^: ^a>^11- 49jc^Ai 71 

^tb4. i*. ^1^1^(1302)21 ^^^(£^ofl ol^)ofl^ ^iM-cCD i^-tb *r#-fW(130 

4)<>1 n>^5lo^ oj^ 



#^^>7> ^^,5iB^(100)<Hl SA)^ DlA>^Aj.^ ^OJ*>0^ A^El ttlS.( 1306 )^- J2 Al^oflAiSl CCD2) 
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413.7} 3HS. 7] #(1308) 3 *flS.eH 3* • °1 -3*1 « ?M 3 (1300) °1] SW^fe. ?flol^( 

1302)3 ^^ofl, Hi =1.2. ^ fee) #*>(l3t2)3 cflolB] ^-g- ^$sf ^>(1314)7> "}€3<H #4. H3 jL, 
ofl JEAl^lw}^ ^-o)., Bl^i #3 ^}(1312)°fl^ 1831*13 S.^*|(1430)>r. Iie]uL ^*}3 ef]ol3 

-il-§- «*Kl314)«lfc 3^ ^^(l440)7>2tn ; i-S.^ ^ ^=&=K lEth ^3 £3M1 3*M, 33. 

7}#(1308)3 "il.£.3<Hl %^"^S:7> 1ia]Bl3 (1430)3" 3^ 3^3(1440)3. #33^: ^J-23. 3 

^ 5S3. 



£, 33 7l7lS.>Hfe. £ 183 3^\l 3^33. £. 193 33", 5. 203 33^ ±.4 ?H3- 3°fl£. ^ 1313 
333, # 3^3^. £.33 33S3 Bitq^ Ei]o|= aj]s3 ( .3~§.;*} vll37fl 0 13 :; i}-3. S.%7), 33- #3- 313-71, 

3h 33 ^333, shj- 33-. pos 33 se^^ ^-uiti- 7i7i <ms. * ^ &3. n3'ji. «if 3- 

f = 33- 71 71 3 £3^33, a3 ^37} 3-8- 7}^ 3£ «*oitj-. 

#•33 51 3 

3 A <J- 33 £3 €■ 1^31 33.3, £ ^-5- >£3-3 oiiqofl 1*3.2.3. ^l^Rr 3-f3l &33:£ 33<3 

£ 3fe 33 7Hr3)33. 

«H V HM^M 3*113 3^-33 KM* ^-71 €3°iH =1-3- t 1 ^ 3-2.3. ^s r $!33. €■ -U3 3 
33fe 33 n. 3*33 «J3°113 33 7Ws 33 7}^3 3£ 

(57) 3^3 ^3 . - u." • •• ' . v • ' ... ' ' ' 

3W 1. • V ■ • • * * " 

3| 1 7l#3 2 7133 cfltg=33 Bfl*lsq:E; ^"71 3| 1 7l#32f <#7] ^ 2 71^33 3-^(WHt)3l 3^3 %.<q# ^ 

^"71 ^1 1 7l#<H] tW^(T«;an underlying film) 3", 

^•71 sva>^ £^3-oll ^H. °fl^l -¥-*°l A oM *W33-'^*V£^- "l^^^-g^r'W*^ ' ' ' 

*>al*Ffe ^5* Mifi *Hr ^^8 ^1. 

^^2.- -■ ' • - ! ; 

w ^ -sw i*^^* wis m ' 
^•1 %hi n<>)*\, ■ - * • 
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^T 1 * l°fl 71 *fl3 tij^ #*1«- ^«l*Hr 3-1- O-S. 7] 71. 

A 1 71*4 Jfl 2 7l*ol uflAlElJL, -»7l 7l«4 ^J-71 >fl 2 ^^S] #=-ofl cji^o] ofl^ ofl 

^71 *fl 1 7]#°\} o}^ ^1 l Bfl^af, 
^•71 Tfl 2 7l^ofl JE3^4. 

^71 1 aflAjs). Aj-7) jE^Bf* ^sRr ^Bl*>=l. 
^"71 *fl. 1 HflAj^r. 

^71 *M^^o| *g^SU £«-*Hf- ^f^, ^"71 ?4r*M fAH °f|*l Jf-Jfro] ^-71 *>^^4 

3*K£J| sfl&i^^ ^ •a*!* 1 ** a**>^ 3# ' =■ ; 

3^6. ■ . .. ... . 

* 5 ^s-Hi sh*i, ; . 

^71 -a-S}-*^ i«-§>^ #S:4$SLSL *Hr <^ **1. • '■' 

' ' .... 

5 "stl«H-H. 

-»7l ^4^.^-71 5L*7.fl^3 ^ 3q«H>H H<SS|<H Sfifc 3* ^'^s. ^ #*1. 

*i) 5 %°fl 5a°H. 

^"71 2fl 1 7|#°fl v}#Q 3}^ 

^"71 Sl-i 3-^-01) «. 

^71 X) 1 7l=&ofl o>3^4 ^]«S, a o V 7 | *| ! H fl.*}ofl ^^5]<H, ^7l tij^ef ol7>*l-7l ^ £ ^IJL^uq-, 

-*7l ^ 1 71*011 fl-i «^4. . 

^71 n± ^^-ofl «a^7> «?Ei m ±*}% ^=p-«i 

^■71 ^Isti^, .^71 ^E} « ^>2] El^ofl SU^r ^8-2.5. S>fe **|. 
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^"71 JEeHHj IC ^£ <tf7l 1 Ufl-aofl m ^JL» ^^*>fe #^<§=- 
a 0 v 7 i 3 4 v 7l ^ ! Bfl^ofl $4t5W $Ur 3* ^^£S ^ 

10. 

-*7l ^r4£ ^71 >gi43 ^ 3^ t§^=l<H $}-§■ *3 O.S: ^ #*1 . 

* 5 %H1 5U<>H. 

^"71 * 1 7l^ofl «}^* ^ 2 Si ^7j IC T^l*^ " ' : 

^-71 IC ^ ^-71 Til 2 «D4iAiM L tH °>WRr «a^^ a**M. 

-^7) *fl 2 : • 

3*K£-* JfllH'd* =4? ^41:4* i^-S}^ 3# ^±3. *Hr #*1. 
3 'TO 12. 

*« ii sa«H^. 

i - •■ 

^TO 13. 

#7l jqjf- ^is. 7l*4 ^ 2 «11<3<4 .^sl<H $}°-^, 

^7] ^4}*t£ <#7] SUS. 71*43 3* J?-** «§^^<H SJ^r 2* Sfe <^#*1. 

^TO 14. 

*0 i 71*4 * 2 7l*o] tq^tiK H fl*ls]:n. A o v 7l ^1 i 71*4 A J-7l 7fl 2 >l*4 si *^°fl «S3 

^71 711 1 7l*oH n^sM, ^1 ?}7>*>7l $® 3^4. ' 
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A o v 7i a i u fl-a°fl 3^r€ H4°14 IC ^4*14, 

^ 1 *fl<id£, 

3 'an 3^3 € ^ -itsH-^M- itf^fc- 2* ^iLS 4^8 
15. 

*o 14 *oii sa°i^. 

^V 7 ) -g-^^ AV 7 ] CE^olBl IC ^ *f-&-& 4*lH qj^SW ?}-g- J3t^±3. SHr 43 #4. 

^^16. 

*n 14 ^-oii sw*i\ 

^•7] = 444 ic ^4 *« <y ^i5L-t <a4<3Hr.°d4^ : •■• 

^7i ^-7i a 2 m-aoii ^44 

^4 *| 2 «fl<id£, • . ■ > < . ■ 

*W D -t, ^ v 7l ^4 ^S]2 S^*Kr ^"44. ^ v 4 ^444 4*^4 °1I4 Jf-g-4 A o v 4 4444 

34^^4h§*^4^#4*a^4-^3^^^4fe4^ •!■.:»■? 

^T 1 * 17. . 

A 16 i^.sa"^; ' ' " : 

4"4 A 2 4<£H1 431 » 4* ^IS. 71 *-§- *| ^Wl^al, 

4-4 ^-44^ ^4 ^s\s_ 4*44 ^4 ^-g--§- 4*114 ^44 Sife 4te- 4^ =8-4. 
^T 1 * 18. 

*« 1 -71*4 *H 2 7l3&o) cfl%t§>^ ufl*145I, 4"4 *q 1 71*4 4"4 ^ 2 71*421 *4°1) 4^4 -g-oj^ oB^ ^Jofl 

44 *j i 7l*ofl 4€4 44-t- ^JL, 
44 44£. 

444. 44 444 *<M *J44 ^44. 44 ?44°fl 4#* ^4 44#4# i«4fe m}±s. 4fe ^ 4 
4. 
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19. 

* 18 % Vo fl Si<H>H. 

<*7l S>*14£ W#* Stf*rfe Sr^±3. t}^ q$ 

^t 1 * 20. ' 

?^4£ £r iEfe 2«-*Hr ^ 3.$ o. S ^ ^ ^ 

33^21. 
*1) 18 %M1 21«H-H.- 
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